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~ ABSTRACT

the stalks and the stalks are then compacted and ad-

~vanced in a bed into a furnace. Within the furnace, a
- low temperature distillation is initially effected and
combustion is promoted along the free surface of the

bed, 1 part sustained by the gases produced by the

- distillation. Ash as it is formed on the surface is en-
. tramed away with the hot gases. The ash is separated

from the hot gases and advantageously collected in a

. water basin while the hot gases can be used for agricul-
tural drying purposes and the ash for fertilizer.
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METHOD AND APPARATUS FOR THE A
INCINERATION OF STALKS, ESPECIALLY OF
STRAW

FIELD OF THE INVENTION
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. 2“_.

,the regron of the free upper surfaces of the compact

- stalk bed, the resulting exhaust gases entraining ash

My present 1nvent1on relates toa method of and an

j apparatus for the incineration of stalks and, more partic-
~~ularly, to a method of and an apparatus for the destruc-

-jrelatwely ]ong . S
BACKGROUND OF THE INVENTION

Followmg the harvestmg of gram, $traw in the form
of stalks is a common byproduct and frequently must be ]

. disposed of.

10

- 'tion by burntng of straw stalks whlch generally are 0

-Iformed in the process away from this bed and thereby
. jconstantly renewing the surface exposed to combustion.

According to' the invention, moreover, the ash is

,,','separated from the resulting hot gases and the latter,
_primarily hot air, are used for crop- drying process,

| especrally for the drymg of kernels of ccrn, wheat or

other grains. - -
“The process of the present invention has the i impor-

- tant advantage that it can be carried out continuously,

- thereby eliminating the need to compress the stalks into

| .fenlegungsschrlft) DE-OS No. 2,721,213, for example,': |

- there is described a process for the burning of straw in
which bales of straw are fed one after the other into a

20

" ._combustlon chamber and are burned wrth an Open flame

. therein.-

This process is substantrally dlscontlnuous because |

~ the burning of one bale must await the practically com-
plete burning of the prevmus bale, 50 that, although the
~ bales are fed in succession, a subsequent bale cannot be
" advanced until the prevrous bale has burned down at

‘least to a point that the major part of its mass has been

| ‘destroyed and only a small glowmg pile remams to
- ignite the next bale. |

“Since the practically complete combustlon of a bale 1S
| .tlme-consummg, ‘this method, and the apparatus for
~ carrying 1t out, do not operate contmuously and involve
- time-consuming operations which must be monltored

__w1th care and effictency -

“OBJ ECTS OF THE INVENTION

It is the principal object of my present mventron to
provide an improved method of burning straw and

similar stalk crops whereby disadvantages of earlier

25

large units which must be individually handled for

.y -5' _"charglng mto the combustion chamber. Furthermore,

since the ash is contmuously removed, the combustion

- front continuously is renewed and the hot.air,” which
In German patent document (Open apphcatlon---Of --

becomes available after separation of the ash therefrom,

can be continuously produced, thereby increasing the

efficiency of a drying plant utilizing this hot air.
'The combustion process, although continuous, has

-two stages which allow closer approximation to the

conditions required for the complete combustion which

1s desirable. The discharge into the environment is mini-

mal, if any, and the gas produced after separation of the

- ash can be released into the atmosphere, if desired,

30
~ tion chamber without difficulty since the combustron

without any pollutlon effect The combustlon 1S practr-—
cally smokeless.

The system of the present mventron also allows the
straw storage to be relatively remote from the combus-

~ chamber is supplied with relatively short stalk pieces

35

| readlly transported by air through a simple pneumatic

conveyor, namely, a duct. Fire. danger at the storage
site is avoided and hence one of the major problems of
bale combustion is eliminated, namely the need to store
large numbers of bales in the region of the combustion

| chamber where they may be exposed to the danger of

40

- systems can be obviated and the stalk crop burned sub-

B stanttally contmuously |
Another important object of thlS mventlon 1S to pro-

vide a stalk-burning. process: which can be carrled out
45
A further object of my invention is to provrde an -

;w1th a minimum of hazard to the environment.

1mproved stalk-burning apparatus which is compact,

efficient and capable of htgh throughputs and continu-

ous operatlons . -
' SUMMARY OF THE INVENTION o

These objects and others accordlng to the present
invention which will become. apparent heremafter, are:

- fire.

Accordtng to another feature of the invention, the
ash after separatlon from the hot air is collected and

“dispersed in water so that, when the water has a prede-

termined ash concentration, the mixture can be utilized
for fertilizer purposes, e.g. by direct distribution onto

fields with a spreader, by spraying onto fields or by

introduction into animal waste collectors or basins for

upgrading liquid fertilizer made from animal wastes.

~ The liquid components of the latter can be also spread

onto the fields and the solids distributed thereon as well..
According to apparatus aspects of this invention, the
combustion chamber is formed by a shaft furnace up-

- stream of which is provided a separator drum in the

~ attained by a process whereby the stalk crop is initially

cut, chopped or otherwise subdivided (ccmmmuted),

~ into pieces of a length of 8 to 10 cm. and the pieces are
| pneumattcally advanced to the combustron chamber in

- an air stream

At the combustlon chamber, the conveymg alr 18
separated from the pneumatlcally conveyed stalk pieces
and the latter are compressed to form a compact plug or

~ bed which 1 1S subjected to a low temperature destructive

55
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distillation process, i.e. a therma] carbonization or de- '

composition which can be ﬂameless and results i in vola-

~ tilization of gasifiable components of the stalks to pro-.

duce distillation gases.

| Accordmg to the rnventlon fresh air is fed to the

dlsnllatlon gases and the dlsnllatlon gases are burned in

65

form of perforated-wall structure, i.e. a sieve drum, into
- which the pneumatic conveyor delivers the air-

entrained stalks. The air is discharged through the wall
of the sieve drum and the stalks collected therein are

compacted by a discharge worm and are fed through

the feed channel in a compact state into the shaft fur-
nace in the region of the bottom thereof at which the

'combustton front is maintained and below WthI’l low
temperature distillation is effected.

Accordmg to a feature of the 1nventlon the shaft

furnace is provided with a hood which directs the hot
gases and entrained ash into an ash separator, especially

a cyclone, in which the solids are removed from the hot
air which is discharged through a suction duct from the
cyclone. |



3

It has been found to be advantageous to provide the
upright shaft furnace with an air-distribution lance con-
nected to a fresh-air blower and reaching downwardly

into the furnace while being provided at its lower end
with its nozzle head disposed above the combustion

front of the packed stalk bed.

This nozzle head has a -multiplicity of discharge ori-
fices or nozzles directed downwardly and outwardly to
create a divergent pattern of air distribution trained
upon the combustion surface of the bed.

 Furthermore, the lance may be formed along its
length with axially and circumferentially spaced orifices
above the nozzle head. Primary air supply 1s only ap-
plied to the free upper surface of the compacted bed of
the stalks so that stalks below this surface only undergo
thermal decomposition without free flame combustion
with the distillation gases rising to the surface.

The orifices above the head ensure full combustion of
residual distillation gases and thus provide secondary
air.

While the orifices of the nozzle head are inclined at
angles different from 90° to the axis of the lance, the
" nozzles above the head are directed transversely to the
axis of the lance and thereby impart a swirl to the distil-
lation gases, and the entrained ash and any particles of
combustible materials which may be entrained in the
gas. This swirl centrifugally casts solids against the wall
- of the combustion chamber where the particles are
- intercepted and fall again to the combustion bed. The
result is an excellent combustion similar to that which
prevails in oil or gas-fired burners with swirl-inducing
means, as well as an initial separation of particles from
the gas.

According to another feature of the invention, the
pneumatic conveyor extends in one Or more turns
around the shell of the ash separator so that a heat ex-
change between the hot combustion gases and the con-
veying air is effected during the conveying process. The
heat of this conveying air serves to dry the stalks and
preheat them, as has been found to be especially etfec-
tive for smokeless combustion. - |

I have found also that the provision of a rotary steve
- drum in the ash-separating cyclone is a special advan-

tage in removing partloulates from the dlscharged gas,

the axis of this sieve drum extending parallel to the
longitudinal axis of the cyclone. An axial end of this
drum opens into the suction duct and means can be
provided for conveying collected ash from the cyclone
into a water basin. Since the ash is continuously re-
moved, the system of the present invention represents a
vast improvement over conventional straw-burning
systems which must be shut down for ash removal after
seven to eight hours of operation.

According to yet another feature of the invention, the
sieve drum of the ash separator is provided with a shaft
which also is connected to the discharge conveyor
carrying the ash into the water basin. The bottom of this
shaft can be provided with a stirrer which reaches into
the water basin.

The conveying air which is heated by the thermal
energy abstracted from the ash separator can also be

utilized effectively after separation of the stalk pieces

therefrom when, in accordance with a feature of the
invention, the separator, hood, shaft furnace and the ash

removal cyclone are provided in a common housing:
and an opening is formed in the cyclone in the region of’

the hood so that the hood can define a gap with an outer
member through which air can be drawn from the verti-
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cal space surrounding the shaft furnace and delivered to
the cyclone together wrth hot a1r from the shaft fur-—
nace. | S o

Thus the air released at the stalk separator flows
along the shaft furnace to cool the latter and to be fur-

ther heated. This air has a heat content which is com-
bined with that of the hot cleaned gases-for use in Crop
drying in the manner described. R

The entire assembly can be surrounded by a structure
into which the discharge duct for the hot gas opens
freely and substantially coaxially with the suction duct
which is connected to the sieve drum of the cyclone.
The cross section of the discharge duct at its open end
is preferably greater than the cross section of the suc-
tion duct so that most of the heat generated in the appa-
ratus can be drawn off together with the gases gener-
ated in the furnace. Naturally, the efficiency of the
apparatus can be improved by thermally insulating this
structure. The duct leading from the struoture can be
formed with a suction blower. |

According to another -aspect of the mventlon, the
stalks are cut up and blown through the pneumatic
conveyor in an apparatus having a cutter shaft with
rotary cutter blades which are axially spaced by the
desired distance of the stalk pieces.

According to the invention, the stalks are delivered in
generally cylindrical bales of straw and are fed by a
conveyor to the blade shaft ‘where each bale is sup-
ported on a pair of rolls whose axes are para]lel to the
blade shaft. The Spaolng of the blades on the shaft is
adjustable so that stalk pleces of dlfferent lengths can be
formed as desired.

This arrangement permrts the bale storage to be re-.
mote from the furnace and prevents fire damage to the

storage facility because the chopping of the stalks and
the pneumatic displacement thereof enables a consider-
able distance to be provided without problems between
the stalk separator and the cutter.shaft. .

Below the blade shaft there is provided a collecting.
hopper with a transverse conveyor, e.g. another worm,

which carries the stalk pieces to the conveyor to which

an air blower is connected.

The bales are preferably fed to the outter shaft in a
two-level arrangement, the upper level having a flight
conveyor advancing the bales to the end of this con-
veyor from which the bales roll. over a curved guide-
wall onto the lower level below the flight conveyor and
to the cutter shaft which can be disposed beneath the
flight conveyor.

The cutting station can have a flap or support-roil-
operated switch for turning on and off the flight con-
Veyor. | = -

BRIEF DESCRIPTION OF THE DRAWING

The above and other objects, features. and advantages
of the present invention will become more rapidly ap-
parent after the following description, reference being
made to the accompanying drawing-in which:

FIG. 1 is a vertical longitudinal cross section through.
a stalk-burning apparatus in accordance with-the pres-
ent invention, the:section corresponding to a Cross sec-
tion taken along the line I—I of FIG. 2; |

FIG. 2 is a cross section, alsg in dlagrammatto forrn,'
corresponding to a view along seotlon line II—II' of
FIG. 1; S

FIG. 3 is a diagram schematically:illustrating in suie
view a cutter for baled long stalks especially straw bales-



3and . . _ o
. FIG. 5 is a-detailed view correSpondmg generally to
| -‘.;FIG 3 but. 1llustrat1ng a modtfied embodlment of the,l-
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-"te fOrrn the pleces ef stalk for worktng tn the apparatus

" of FIGS. 1and 2;
. FIG. 4 isa plan vrew of the cuttmg apparatus of FIG

qeuttmg arrangement

SPECIFIC DESCRIPTION
In FIGS 1 and 2. of the drawmg, I have shown an
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| 1nc1nerator whleh COOperates with the cutting. arrange-

Pneumatle eonveyor for the straw stalks o

The straw stalks collect within the perforated drum' '

. portion 3 of the separator with air flowing outwardly as
o represented by the arrows Ain FIG. 1. . |
© Within the drum 3 there is prowded a dlscharge

~~ ments of FIGS. 3 (and 4) or 5 such that a stalk feed -
L passage 1 for the stalk pieces from the cutting arrange-'_} |
. ment (e.g. of FIG 3) Opens into a separator 2 (FIG. 1)
~ formed as a sieve drum-in which separation of straw
~ stalks from air is effected The duct 1 thus represents a.

20

iwerm 4 (seen d1agrammatleally in FIG. 2) which is

o - driven by a motor 44 via a belt 44a rotating the shaft 446

- of the worm which is supported in a bearing 44c.

feed channel 6 which opens: into a shaft furnace 5.

" The dlseharge worm 4 advanees the stalks threugh a .'_.25;

stalks ef the bed eecurs at the -exposed surfaee of the

| 'latter

The epemngs or ertflees 14 proximal to the head 13
form an angle with the longitudinal axis of the shaft

furnace to assure effective swirl of the air and the solids
which are entrained by these high velocity jets from the
fuel bed and are transversely cast against the shaft fur-

" nace walls frem which they In part cascade back to the

R g
10

The stalk- feed conveyor 1 extends around the eylm-

drical shell of the cyclone 9 used for ash separatlon in
‘one or more turns 15 as a tube coil.

- In a steady operation, heat from the ash separator 9is

o transferred to the coil 15 to raise the air temperature of
e the conveying air stream traversing same, thereby heat-
) 1ng the stalks and drying them. Within the ash-separat-

| mg cyclone 9, a sieve drum 16 is rotatably mounted and

1s driven, the axis of this drum emneidmg with the axis
of the cyclone 9. In other words the sieve drum 16 and
the cyclone 9 are coaxial.

‘The upper end 17 of the sieve drum 16 is reeewed in

~suction duct 10 so that particle-free gases are drawn

from the cyelone through the drum 16.
The drum 16 is formed externally with a worm 16a

" carrying any ash which collects upon the sieve drum

The feed channel 6 is sO eonstrueted that the stall(s'-_ |

B | plug or compact: bedy into the shaft furnaee 3.

The feed channel 6 opens into hottem 7 of the shaft
| ‘_'fumace in a substantlally vertical manner although it

- can also open honzontally into the shaft furnaee ac-
‘cording to the present invention. |

- At its upper end, the shaft furnace 5 cemmunlcates

~ witha hood 8 which opens into an ash separator 9 of the

. .. Cyclenlc type and in which the exhaust gas from the
shaft furnace 5, with entrained solids, especially ash 1S

_' _'treated to remove the solids from the gas.

The cyclonic separator 9 is formed centrally with a 40-

35
- extending below the liquid level in the water basin. 21.

suction duct 10 whleh can be eonneeted to a fan (not- |

shown)

- The air supply to the shaft furnace 1s prewded by a
~ fresh air blower 11 whose dlseharge end communicates
~ with a lance 12 extending axially and centrally down

:belew into the shaft furnace, terminating above the

bottom therewnh and provided with lateral perfera-
~ tions and a nozzle head 13 as will be described below.

~ The end of the lance 12, spaced from the bottom 7 of
~ the shaft furnace is thus formed with a nozzle head 13

- whose nozzles or outlets are inclined to the longitudinal
~axis of the lance. The ‘angles differ from 90° and differ
from one another, i.e. the n_ezz_le orifices have axes

~directed along arrows B which include angles with the -

~ axis C-of the lance and are turned downwardly; a diver-
gent bundle of jets of air is thus discharged down-

45

30

~downwardly to the downwardly converging funnel-

| -shaped bottom 9a of the sieve drum 16.
are compacted together in this passage and move asa

30

The funnel- shaped part 9z terminates in a cyhndrleal
duct 95 in which a further discharge worm 19 is
mounted to force the ash out of the cyclone 9 and into

a water basin 21.

The shaft 18 of this sieve drum, whlch is driven by a

| motor 18a via a belt system 1856 is formed at its lower

end with a worm 19 and with a stirrer 20, the latter

- As soon as the water in basin 21 is sufficiently satu-
rated with ash it can be discharged into an animal-waste

~ vessel for combination with liquid and solid animal

wastes as a means of upgrading this product before it is
discharged onto fields as fertilizer. The liquid compo-
nent is preferably sprayed onto the field.

The apparatus also comprises a housing 22 for the
shaft furnace 3, the separator 2 and the hood 8.
~ This housing 1s formed, in the region of the hood 8§,

‘with an opening 23 into the ash separator 9. This per-
_mits the warm tranSport air separated from the stalks 12

to be combined, after heating, in the housing 22 around

‘the furnace within the housing, with the hot gases

which u]timately traverse the ash separator 9. Part of
the heat of this air is therefore reeovered by transfer to

- the tube 15.

33

ward]y, the bund]e having a eonﬁguratmn of a Sprlnkler .

~discharge or spray spreading over the entire cross sec-
- tion of the shaft furnace. -

. The bed of the combustible stalks 1S, subjected te low
temperature carbonization and destructive distillation

~ below its exposed. surfaees with the distillation zone

extending up to the mouth of the feed channel 6 Opemng
~ into the bottom 7 of the shaft furnace. |

| Above the head 13 the lance 1215 formed with lateral
| '_Opemngs 14, 14a by whlch air is. fed into the upper

60
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combustlen of the dlsttllatlon gas and the uppermost,' )

~ To utilize the heat generated by the combination in

- the shaft furnace most effectively, the head 8 is spacedly
surrounded by an outer head 24 which defines a gap 25

with hood 8, the gap 25 communicating with the space -

26 within the housing 22 extending vertically along the

exterior of the shaft furnace 5. This outer head 24 thus
also opens into the interior of the ash separator 9.

As is especially clear from FIG. 2, the shaft furnace 5,
the first separator 2, the head 8 and the ash separator 9
with 1ts suction duct 10 are surrounded by further hous-

g or structure 27 which has not been shown in FIG. 1.

The outlet duct 28 for the hot gases which can open
freely into the housing 27 has been shown schematically

1n FIG..1. This duct 28 opens substantially coaxially

with the suction duct 10 and has a cross section at its
opening which is greater than the cross section of duct
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10 carrying the hot gases withdrawn from the separator

9 . |
~ Thus duct 28 discharges both these hot gases and also

the hot air within the structure 27 and enables the hot

air and gas to be used for further processes, preferably

~ for crop treatment, e.g. the drying of grains such as the
drying of corn kernels.

-~ FIGS. 3 and 4 show a euttlng arrangement for straw

designed to produce the small pieces thereof which are

pneumatically transported to the separator in FIG. 1,
then packed, subjected to low temperature carboniza-
tion and distillation and ultimately to combustion in the
shaft furnace 3.

This cutting arrangement comprises a shaft 31 upon
which are mounted circular blades 32 which may have
smooth, serrated or toothed peripheries, e.g. circular
saw blades. The axial spacing of the blades 32 is adjust-
able to correspond to the length of the stalk pieces
adapted to be pneumatically conveyed to the apparatus
of FIGS. 1 and 2.

The stalks are initially pressed into generally cylindri-
cal straw bales 34 and are then fed to the blade shaft 31
where they rest upon supporting rolls 33 whose axes are
parallel to the blade shaft.

Beneath the blade shaft 31, there is provided a col-
lecting hopper 35 for the stalk pieces and in the region
‘of the bottom of collector 35 a transverse conveyor 36
1s provided.

- The transverse conveyor 36, which also can be of the
worm type, feeds the stalk pieces into the channel 1,
which is provided with an air blower 37 for pneumati-
cally displacing these pieces in the manner described.

Starting and stopping of the conveyor 41 for advanc-
ing the bales 34 can be effected automatically as each
bale i1s cut up into the stalk pieces.

At this end, one of the support rolls 33 can be jour-
naled on a swingable arm 38 biased by a spring 46 (see
F1G. §) which holds the roll 33 against the bale as the
bales become smaller with cutting as represented by the
successively smaller circles at the bottom of FIG. 3.

The support roll thus follows the periphery of the bale
and eventually results in displacement of the pivotal
arm Into its dot-dash position. This movement can be
used to turn on the conveyor 41.

In the path of the pivotal arm 38 a sensitive start
switch 40 for the conveyor 41 of bale 34 is provided. In
the dot-dash position shown in FIG. 5, the arm 38 has
engaged the switch 40 so that a new bale is fed to the
cutter and swings the arm 38 into the solid line position
shown against the force of spring 46. In this position the
arm can operate a stop switch.

The cut-off of the conveyor 41 can also be effected by
a flap 48 (see FIGS. 3 through 5) biased into an upper
position by a spring 47 and thereby projecting above the
support plane 43 for the bales. As each bale 34 is ad-
vanced by the conveyor 31 to the cutter arrangement, it
ultimately passes over the flap 48 to deflect it down-
wardly and thereby trip the stop switch 49 for the con-
~veyor 41. The latter can be a flight conveyor in which
the movable bars or flights draw the bales over a fixed
surface.

The conveyor 42 thus carries the straw bales 34 along
its surface, e.g. from the baling machine on the right to
the discharge edge at the left, the bales then passing
from this upper level via a curved deflecting wall 49 to
the lower stage of the feeder and ultimately to the cut-
ting device.
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It will be apparent that this two-level arrangement is
highly compacit.

A portion of the bottom 7 of the shaft furnace 5 is
perforated as shown at 7« to permit part of the distilla-

tton gases to be removed for combustion externally of
the shaft furnace, e.g. in an internal combustion engine
to provide power for driving the various motors and
blowers of the system shown of course for other pur-
pOSES. o

The lance 12 (see FIG. 1) may be rotatable as repre-
sented by the bearing 12a¢ between the head 13 and the
upper portion, rotation of the bottom portion being
permitted by a support spider 134. Thus the arms of the
spider, which can rotate with the shaft 12, form scrapers
along the walls of the shaft furnace to prevent packing
of the solids which may collect along these walls,
thereby increasing the efficiency of the apparatus.

I claim:

1. An apparatus for the incineration of stalk crop
material comprising: |

(a) cutter means for severing stalks of said crop mate-
rial into pieces;

(b) a pneumatic conveyor for reeewmg said pleces
and pneumatically displacing same in a conveying
alr stream to a combustion station; |

(c) a first separator at said station for separating said
conveying air stream from said pieces;

(d) a compacting conveyor for withdrawing said
pieces from said separator and compacting said
pieces at said station into a body of said pieces;

(¢) a shaft furnace forming a combustion chamber
recelving said body of pieces from said compacting
conveyor for sustaining destructive distillation of
sald pieces below an exposed surface of said body
in said chamber; | |

(f) means for feeding fresh air to said chamber for
combustion of combustible gases and said body at
sald surface, thereby producing ash entrained by a
hot gas from said chamber; |

(g) a hood at an upper end of said shaft furnace for
collecting said hot gas with entrained ash; and

(h) an ash separator connected to said hood f0r sepa-
rating ash from said hot gas.

2. The apparatus defined in claim 1 wherein said first
separator comprises a sieve drum and said compacting
conveyor comprises a worm rotatable.in said drum for
discharging said pieces therefrom, said means for intro-
ducing fresh air into said chamber comprising a fresh air
blower, a lance extending centrally into said chamber
and connected into said blower, and a nozzle head
formed on a lower end of said lance and provided with
air-discharged orifices trained downwardly and out-
wardly toward said surface, said lance being formed
above said nozzle head with openings substantially per-
pendicular to the axis of said lance.

3. The apparatus defined in claim 1, wherein said ash
separator is a cyclone, said pneumatic conveyor com-
prising a tube extending in a plurality of turns around
said cyclone and ferming a heat exchanger therewith
for heating the conveying air stream.

4. The apparatus defined in claim 1 wherein said ash
separator includes a cyclone having a suction duct
opening axially into said cyclone, a sieve drum rotatably
mounted n said cyclone and communicating at one end
with said suction duct, a shaft connected with said sieve
drum for rotating same, a discharge worm connected to
said shaft and running to the bottom of said cyclone for



-.,;wded with a stirrer immersed in said water basin.

- through sald space and 1s dehvered by, said member to
said opening. - -

- 6. The apparatus deﬁned in clalm 1 wherem sald shaft
- furnace,. said first separator said hood and ash separator
are received in a common structure and said ash separa-

’- ‘tor has a suction. duct, said structure being formed with

S ar dlscharge duct opening into said structure substan-

tially coaxially with said suction duct but spaced there-

- from, said discharge duct having a Ccross section greater o

'-than the cross section of said suction duct. |

7. The ‘apparatus defined in clalm 1 wherem sald
_cutter means comprises: - | |
“a cutter ‘shaft- formed w1th a plurallty of axially
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-Zf.recewmg ash therefrom sard shaft belng further pro-_' |
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| 1ng
. - 5. Theapparatus defined in claim 1 wherein said shaft -

o ;f.furnace, said first separator and said hood are disposed

e, . in a common honsmg, said -ash separator having an

S . opening communicating with.said hood with clearance,

.+ .- anouter member being spaced from said hood and com-

' municating between  said opening and space in said

- housing ‘around, said shaft furnace whereby air dis-

 charged from said first separator passes -upwardly

5 - a

10

8 The apparatus deﬁned in claim 7, further comprls-_

a collecttng hopper beneath said shaft and said blades
- for collecting said pieces,
a transverse. conveyor connected to said hopper for

advancmg sald pleces to said pneumatic conveyor,
and |

- a blower for delwerlng said conveymg air stream to -

said pneumatic conveyor for entraining said preces .
therethrough. | |

10. The apparatus defined in claim 9 wherein sald
conveyor for said bales is a ﬂlght conveyor. |
11. The apparatus defined in claim 10 wherein said. -

- flight conveyor comprises a horizontal surface upon

20

spaced blades, the spacing between said blades -

- corresponding substantlally to the lengths of pieces
- to be cut by said cutter means; |

25

.. “ 'a ‘pair. of support rolls flanking said shaft and said
. blades for supporting a cylindrical bale of stalks for -

: engagement by said blades, said support rolls hav-
‘ing axes parallel to the axis of said shaft; and
- means for feeding substantially oyllndrlcal bales of
stalks to sald supportlng rolls and blades

30
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which said bales rest and flights for dlsplaclng said bales

along- said horizontal surface.
12. The apparatus defined in claim 11, further com-
prlslng means including a curved guide wall for deflect-

- ing said bales after they leave a discharge edge of said

flight conveyor along a path beneath said flight con-
veyor to said blades.
13. The apparatus defined in claim 1 wherein said
shaft furnace is provided with means for abstracting
from said chamber combustible gases produced by said
dlstlllanon -
14. The apparatus defined in claim 2 whereln sald |
lance is rotatable and is provided with a scraper for the

~wall of sa1d chamber.

* Xk % %k %
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9. The apparatus defined 1n clann 7 wherem one of
-~ said rolls is mounted on a swingable arm biased by a -
| sprlng to feed a bale toward said blades. |



	Front Page
	Drawings
	Specification
	Claims

